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Abstract A direction for current high research is the solar radiation monitoring and renewable 
energy. 
Solar energy has a lot of advantages: it is free, is in unlimited quantities, but the main 
disadvantage is the influence of geographical and meteorological conditions that can not be changed. 
In this paper is monitored the intensity of solar radiation by the meteorological station and is 
calculated: diffuse radiation, direct, alien, declination, solar time, latitude, angle azyme. 
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INTRODUCTION 
 
Solar radiation is an energy flow which starts from the sun uniformly in all directions, 
so the Earth receives a daily flow of important solar energy. Earth gets a large amount of solar 
light which is absorbed or reflected back into space during the day. The power of solar 
radiation depends on the distance between Earth and sun, weather and atmospheric diffusion. 
Global radiation is equal to the sum of direct radiation entering the atmosphere 
directly reaching the earth surface and diffuse radiation (Fig. 1). 
The ray light browses a straight line from Sun to Earth. On entering the Earth's 
atmosphere, part of the light is spread and part goes ramp in a straight line. Another part of 
the light is absorbed by the atmosphere. Light to spread in the atmosphere is diffuse radiation. 
Range of light that reaches the soil surface without being spread is called direct radiation. 
Direct solar radiation is the most known and felt directly by people. Only a small part of solar 
radiation is reaching the ground [1]. 
 
 
 
Fig. 1 Solar radiation at ground level [1] 
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Solar radiation intensity was monitored using the weather station type: AWS / EV. 
The system for monitoring atmospheric parameters AWS / EV is a product born from the 
need to frequently monitor the environment variables.  
Solar radiation sensor is manufactured according to specifications of the World 
Meteorological Organizations. It consists of a transducer. This is equipped with a 
microprocessor that performs several functions: verifies the correct operation, processing the 
data, converting electrical signals A / D etc. 
 
TOTAL RADIATION 
 
At ground level there are two types of radiation: direct radiation and diffuse radiation, 
the sum of the two representing the total radiation. [3]  
Most weather stations recorded global solar irradiation. A diffuse or direct component 
of irradiation should be estimated, and another is calculated from the mathematical formula. 
    
HG  = HD + Hd.       (1) 
 
For this are used statistical models, which correlates with the diffuse component of 
global integration. The statistical patterns characteristic of the index is clearly defined by 
atmospheric relationship where H is the average global solar radiation measured, H0 is 
mediated alien solar radiation over the same period. The statistical correlation polynomial 
diffuse component of solar radiation to the global, with daily sampling of atmospheric clarity 
index described by Laplaze:  
 
0H
HKT =        (2) 
32 73.275.402.194.0 TTT
G
d KKK
H
H
+−+=          0.1<KT < 0.75     (3) 
 
Correlation of the diffuse, direct and comprehensive statistical model using the 
polynomial described by Laplaze (1990) for the period 27.04.09 - 03.05.09 12 noon. 
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Fig. 2 Graphically represented the solar radiation:   Fig. 3 Important angles [4] 
diffuse, direct, global component 27.04.09-01.06.09 
Clock 12 noon in the city of Bucharest U.P.B. I.S.B   
 
In Fig. 2 the variation is graphically represented the solar radiation 27.04.- 01.06.09 12 
noon in the city of Bucharest. It is noted from this figure a maximum value on 04.05.09 to 
858.0 W/m2 at 12 and a minimum value on 03.06.09 to 412.0 W/m2. Is graphically 
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represented the alien solar radiation at latitude 44.50 N, May compared with the global solar 
irradiance recorded by the meteorological station at the Faculty is a ISB over. This behavior is 
a consequence of the fact that all the equations set up in this exposure are ideal in that it does 
not consider the physical phenomena that occur across the atmosphere by solar radiation.  
 
ANGLE CALCULATION 
 
To determine the actual positions of the sun on the sphere are important angles θz - 
zenith angle and solar azyme γs - angle, see Fig. 3. 
        Calculation of these angles is made using mathematical formulas. The formula 
for calculating the zenith angle is given by the relationship:    
 
ωδφδφθ coscoscossinsincos +=      (4) 
 ө = 0,114 0 
where: 
 Ф - is the discretion that is a constant for the place where it is positioned the solar 
tracker to Bucharest is 44°5 "N coordinates for Bucharest are: the intersection of 44o5''parallel 
north latitude with the meridian of longitude east 26o2'44'', δ is declination and hour angle is 
ω.  
The geographical position of a body (GP) is defined by an equatorial coordinate 
system. Greenwich hour angle (GHA) is the angular distance from the upper branch of the 
Greenwich meridian measured from 0 to 360 degrees. Declination is the angular distance 
from the GP equatorial plane. This is measured from 0 to 90 degrees north, and from 0 to -90 
degrees in the south [4,5,6].  
Calculation of this angle is made using the relationship (5, 5 '):  
The formula for calculating declining angle [7] (5) angle is specified in degrees. To 
date 27 April 2009, at 12. 
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sin б1 = 0,39795 cos [0,98563(N-173)= 0,39795cos[0,98563(117-173)]=-0,23=-13,29 
[6]       (5’’) 
Tab. 1 
Average days on Monday and recommended values of n on Monday [4] 
 
  For average day of mont 
Luna n for i day of mont Data n, day of year 
January i 17 17 
February 31 + i 16 47 
March 59+i 16 75 
April 90+i 15 105 
May 120+i 15 135 
June 151+i 11 162 
July 181+i 17 198 
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August 212+i 16 228 
September 243+i 15 258 
October 273+i 15 288 
November 304+i 14 318 
Decembe 334+i 10 344 
 
Day of the year n can be obtained using table declination is a continuous function of 
time. The maximum exchange declination is around 0.5 degrees per day.  
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Fig. 4. Declination angle calculation for the period April 27-June 2 2009 
 
Angle calculation according to hourly relation [7,6,5] with has noted [7], ω [5,6] under 
the following mathematical relation: 
hs = 150 (ts – 12); 036024
12 T−
=ω ;  0360
24
12 T−
=ω   (6, 6’, 6’’) 
where: ts and T are expressed in  solar hours. 
 
Angle zone in the East and west have this correlation:  
 
hsr si hss = ± cos -1 (- tan L tan δs); ωs = cos-1(-tanφ tan δ) (7) 
 
where: L and φ is the latitude (44.50) 
 
Fig. 5 Angle hour 
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Altitude is calculated using the following relations: 
alatitudinewhereL
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For the azimuth angle, (see Fig. 6), the considered models use different measures, 
different signs and different formulae [1, 2, 3]: 
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Fig. 6. The variation of the altitude depending on the solar time and season, calculated with the 
formulas [5,6,7]. 
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Fig. 7. The variation of the azimuth depending on the solar time and season, calculated with the 
formulas [5,6,7]. 
 
       
           Fig. 8. Representative positions Sun–Earth   Fig. 9. Earth–Sun angles:  in the local system: Ф,    
α, ө [6] 
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CONCLUSIONS 
 
The results of this study for monitoring the intensity of solar radiation, allowing 
interpretations that can be used for the purposes of determining potential local use of solar 
energy. To complete this study, a longer period of monitoring the intensity of solar radiation. 
Solar energy is the gateway to a new era, using it to heat, resulting in decreasing 
environmental pollution. Preparation of hot water consumption is an attractive field of 
application solar energy, both technically and economically. 
Solar energy can be transformed into other forms of heating, electrical, mechanical or 
chemical. Energy obtained through the use of solar radiation has the following advantages: it's 
free, environmental pollutants issue, no residue, is inexhaustible, not involved in processing 
or transport of resources before use. Global radiation is strongest at 12 hours for analyzed (1-
12), on 04.05.09 with a maximum of 858 W/m2. 
 It is noted that this paper was based on the mathematical models described in the 
works [5,6,7] declination, hour angle, azymute angle. 
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